The homeodomain protein PDX1 is required at mid-pancreatic development for the formation of the exocrine pancreas.
The homeoprotein PDX1 is expressed throughout pancreatic development and is thought to play important roles at multiple stages. We describe the properties of a tet-off regulatory scheme to manage the expression of Pdx1 in utero. Cessation of Pdx1 expression at increasingly later gestational times blocked pancreatic development at progressive and morphologically distinct stages and provided the opportunity to assess the requirement for Pdx1 at each stage. Embryonic PDX1 is depleted below effective levels within 1 day of the initiation of doxycycline treatment of pregnant mice. We show that PDX1, which is necessary for early pancreatic development, is also required later for the genesis of acinar tissue, the compartment of the pancreas that produces digestive enzymes. Without PDX1, acini do not form; the precursor epithelium continues to grow and branch, creating a truncated ductal tree comprising immature duct-like cells. The bHLH factor PTF1a, a critical regulator of acinar development, is not expressed and cells producing digestive enzymes are rare. This approach should be generally applicable to study the in vivo functions of other developmental regulators with multiple, temporally distinct roles.